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(57)Abstract: 

PURPOSE: To provide a MOSFET capable of suppressing short 
channel effects even in the case of an effective thin junction 
depth and a fineness, and enhancing capacility without increasing 
parasitic capacitance and parasitic resistance. 
CONSTITUTION: A pair of stacked impurity layers 4 is in contact 
with an active region of a semiconductor substrate 1, and a gate 
electrode 10 not overlapping the stacked impurity layers 4 is 
arranged in a space of these stacked impurity layers 4, and also a 
silicide film 12 is formed on a surface of the stacked impurity 
layer 4 and gate electrode 10 to obtain a MOSFET having a low 
resistance structure. In the structure of stacked impurity layer, an 
increase in parasitic resistance and parasitic capacitance of a 
diffused layer is suppressed, and also the gate electrode is 
arranged in a space of the stacked impurity layer, whereby it is 
possible to realize the gate electrode further smaller than the 
dimension determined by liThography and further to decrease the 

depth of an effective diffused layer. As a result, a fineness and a capability enhancement 
MOSFET are achieved. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The gate electrode which touches through gate dielectric film on the semi-conductor 
substrate field which possessed the component isolation region on the semi-conductor substrate, and 
was surrounded in this component isolation region, A gate electrode has the electrode of a lot insulated 
and is electric conduction film with which the electrode of a lot consists of a part in contact with a 
semi-conductor substrate, and a part which extends in a component isolation region. And the 
semiconductor device characterized by for the predetermined clearance where the plane of projection 
does not overlap mutually existing between a gate electrode and the electrode of a lot, and forming in 
the front face of a gate electrode and the electrode of a lot further the electric conduction film which 
uses a metal as a principal component. 

[Claim 2] Gate dielectric film is a semiconductor device according to claim 1 characterized by being 

formed in the periphery of the slot arranged in the semi-conductor substrate front face. 

[Claim 3] The semiconductor device characterized by for two or more semiconductor regions where 

conductivity types differ through a component isolation region near the same semi-conductor substrate 

front face existing, and forming the semiconductor device according to claim 1 in said semiconductor 

region. 

[Claim 4] claim 1 characterized by constituting the electric conduction film formed in the front face of a 
gate electrode and the electrode of a lot from a refractory metal thru/or 3 — the semiconductor device 
of any or a publication. 

[Claim 5] claim 1 characterized by arranging the impurity range used as a punch-through stopper in the 
semi-conductor substrate under the plane of projection of a gate electrode thru/or 3 — the 
semiconductor device of any or a publication. 

[Claim 6] claim 1 characterized by constituting the electric conduction film formed in the electrode 
surface of a lot from at least one sort of refractory metals of a group which consist of silicide of a 
tungsten, molybdenum, a tantalum, and these metals thru/or 3 — the semiconductor device of any or a 
publication. 

[Claim 7] (1) The process which prepares the semi-conductor substrate of 1 electric conduction form 
equipped with the components separation oxide film, and forms a substrate and the semi-conductor film 
containing the impurity of a reverse electric conduction form in this front face, (2) the process which 
deposits an insulator layer on the front face of said semi-conductor film, and the semi-conductor film 
which (3) insulator layers deposited the process at which it separates into the electrode of a lot and a 
part of semi-conductor substrate front face is exposed, and (4) — the process which grows up an oxide 
film into said semi-conductor film and the exposed semi-conductor substrate front face — (5) The 
electrode of the process which forms the 1st side-attachment-wall insulator layer only in the side 
attachment wall of the insulator layer on said semi-conductor film and said semi-conductor film, and (6) 
lots is used as a mask. The process which introduces the impurity of 1 electric conduction form into the 
interior of a substrate, and forms a punch-through stopper field in it, (7) The process which forms gate 
dielectric film, the process which forms (8) gate electrodes, (9) The process which removes the insulator 
layer_and^the_1st side-attachment-wall insulator layer which were deposited on the electrode of a Jot, 
(10) The process which introduces the impurity of a reverse electric conduction form into a semi- 
conductor substrate, and forms a source drain diffusion field, (11) The process which forms the 2nd 
side-attachment-wall insulator layer only in the side attachment wall of a gate electrode and the 
electrode of a lot, (12) The manufacture approach of the semiconductor device characterized by having 
the process which forms wiring which touches the electrode of a lot in the process which forms in the 
front face of a gate electrode and the electrode of a lot the electric conduction film which uses a metal 
as a principal component and (13) gate electrodes, and a list, and growing into them. 


[Claim 8] The process which forms the 1st side-attachment-wall insulator layer only in the side 
attachment wall of the insulator layer on the semi-conductor film of a process (5), and the semi- 
conductor film, Between the processes which use the electrode of the lot of a process (6) as a mask, 
introduce the impurity of 1 electric conduction form into the interior of a substrate, and form a punch- 
through stopper field The manufacture approach of the semiconductor device according to claim 7 
characterized by adding the process which uses the electrode of a lot as a mask and forms the slot of 
the predetermined depth on a semi-conductor substrate, and changing. 

[Claim 9] (1) Form the organic film which covers said some of semi-conductor film, the process which 
prepares the semi-conductor substrate with which two or more semiconductor regions where 
conductivity types differ are provided, and the isolation region between components is formed, and 
forms the semi-conductor film in this front face, and (2) — The process which introduces the impurity 
of 1 electric conduction form into the field which is not covered by this organic film, (3) The process 
which introduces the impurity of a reverse electric conduction form by the process (2) and the same 
approach only to the field covered by the organic film in said process (2), (4) the process which deposits 
an insulator layer on the front face of said semi-conductor film, and said semi-conductor film which (5) 
insulator layers deposited The process which grows up an oxide film into the process at which it 
separates into the electrode of a lot and a part of semi-conductor substrate front face is exposed, said 
semi-conductor film, and the exposed semi-conductor substrate front face, The process which forms 
the 1st side-attachment-wall insulator layer only in the side attachment wall of the insulator layer on 
said semi-conductor film and the semi-conductor film, and the organic film which covers the field of (8) 
requests are formed. The process which uses the electrode of a lot as a mask, introduces the impurity 
of 1 electric conduction form into the interior of a substrate, and forms a punch-through stopper field, 
(9) The process which introduces the impurity of a reverse electric conduction form into the field 
covered by the organic film in the process 8 using the same approach as a process (8), and forms a 
punch-through stopper field in it, (10) The process which forms gate dielectric film, the process which 
forms (11) gate electrodes, the process which removes only the insulator layer on the electrode of (12) 
lots and said 1st side-attachment-wall insulator layer, and the organic film which covers the field of (13) 
requests are formed. The process which introduces the impurity of a reverse electric conduction form 
and forms the 1st source drain diffusion field, (14) The process which introduces the impurity of 1 
electric conduction form into the field covered by the organic film in the process (13) using the same 
approach as a process (13), and forms the 2nd source drain diffusion field in it, (15) The process which 
forms the 2nd side-attachment-wall insulator layer only in the side attachment wall of a gate electrode 
and the electrode of a lot, (16) The manufacture approach of the semiconductor device characterized by 
having the process which forms wiring which touches the electrode of a lot in the process which forms 
in the front face of a gate electrode and the electrode of a lot the electric conduction film which uses a 
metal as a principal component and (17) gate electrodes, and a list, and growing into them. 
[Claim 10] claim 7 which the insulator layer which covers the front face and side attachment wall of the 
semi-conductor film which are the electrode of a lot is boron, Lynn, or an oxide film that contains those 
both by high concentration, and is characterized by removing this oxide film in the ambient atmosphere 
containing the steam of fluoric acid thru/or 9 — the manufacture approach of the semiconductor device 
any or a publication. 

[Claim 1 1] claim 7 characterized by changing as a process which forms an insulator layer by silicon 
oxide while constituting the semi-conductor film from silicon film thru/or 1 0 — the manufacture 
approach of the semiconductor device any or a publication. 

[Claim 12] claim 7 characterized by forming the electric conduction film formed in the electrode surface 
of a lot with at least one sort of refractory metals of a group which consist of silicide of a tungsten, 
molybdenum, a tantalum, and these metals thru/or 1 1 — the semiconductor device of any or a 
publication. 

[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Parasitism resistance and parasitic capacitance of this invention are small, and 
detailed-izing is possible for it, and it relates to the electric field effect semiconductor device (FET;Field 
Effect Transister) and its manufacture approach of the MOS (Metal Oxide Semiconductor) mold which 
can aim at improvement in the engine performance. 
[0002] 

[Description of the Prior Art] As for MOSFET which is a basic component in Silicon LSI (Large Scale 
Integrated circuits), along with a fundamental concept called a proportion cutback rule, detailed-ization 
of a dimension has been attained to current. For example, 0.8-micrometer FET is used by gate length in 
4-megabit DRAM (Dynamic Random Access Memory) which is the representation of current and LSI, 
and gate length has become 0.5 micrometers further with the 16 megabit DRAM with which mass 
production organization is ready. It is certain for the dimension of a semiconductor device to contract 
conjointly with an advance of a detailed-ized technique, and to continue to go. 
[0003] They are also the short channel effect detailed-ization of MOSFET shown all over drawing 
becomes remarkable with the cutback of a dimension rather than drawing 4 displays the important 
section sectional view of LSI used as the 1st example of the conventional component and has been 
attained only by reducing the dimension of the gate electrode 10, and the result of having controlled the 
punch-through phenomenon effectively. The above-mentioned proportion cutback rule became a guide 
in this case, according to this, with the cutback of a dimension, substrate concentration was made to 
increase, and gate oxide 9 was made thin, and diffusion layer 4' of a source drain field has been made 
shallow. Although this guide must be followed in order to advance detailed-ization of FET further and to 
continue to go, it is also data that various detailed-ized marginal factors are becoming clear. For 
example, since direct tunneling happens, gate oxide 9 is said for the limitation of thin-film-izing to be 
about 4nm. Moreover, since the junction depth of diffusion layer 4' is also decided by diffusion of an 
impurity, it is difficult to make it 0.05 micrometers or less. For this reason, although substrate 
concentration must be raised in order to advance short channelization, lifting of substrate concentration 
causes lifting of threshold voltage, and causes property degradation called the increment in diffusion 
layer capacity, and lowering of diffusion layer pressure-proofing. 

[0004] For this reason, the impurity layer (punch-through stopper) 8 which has a concentration peak in 
the interior of a substrate 1 is formed, and the device which lowers the concentration on the front face 
of a substrate is carried out as shown in JP,62-271450,A. Moreover, in the latest MOSFET, in order to 
lower resistance of diffusion layer 4' which forms a source drain field, or the gate electrode 10, forming 
the silicide filnrf 12 etc. in those front faces is also performed. Thus, although adjustment of a device" 
parameter has attained fine **, since there is a limitation in shallow junctionHzation of diffusion layer 4* 
as mentioned above, there is a limitation also in detailed-ization of MOSFET. 

[0005] Being proposed as FET structure which solves a diffusion layer by making it shallow shows this 
problem to drawing 5 . Drawing 5 displays the important section sectional view of LSI used as the 2nd 
example of the conventional component, and the structure of an MOSFET like a graphic display is stated 


to JP.60-1 24874.A. The description of this structure is in the point of using the impurity diffusion from 
oxide-film 5' for formation of diffusion layer 4'. Although this oxide-film 5' is an oxide film with which the 
polycrystalline silicon film which accumulates and serves as the impurity layer 4, and the gate electrode 
10 are insulated, it can make shallow junction from including an impurity in this by high concentration 
inside a substrate 1. It has flowed through diffusion layer 4' made in the diffusion from this impurity 
electrically with wiring 14 through diffusion layer 4" which accumulated and was formed of the impurity 
diffusion from the impurity layer 4. in addition, it uses here — "— the vocabulary which is accumulated 
and is called impurity layer 4" means the thing of the electric conduction film with which the electrode 
(source drain electrode) of a lot consists of a part in contact with the semi-conductor substrate 1, and 
a part which extends in a component isolation region (here oxide film 5), as shown in drawing 5 . 
[0006] Thus, it becomes possible to make shallow diffusion layer 4' unrealizable in ion implantation from 
using the impurity diffusion from oxide-film 5'. Moreover, it accumulates and sets like the formation fault 
of an impurity layer field, and since it can accumulate and an impurity can be introduced into a channel 
field by using the impurity layer 4 as a mask, this thing [ making the high impurity concentration directly 
under a diffusion layer increase beyond the need ] does not exist, and the increment in diffusion layer 
capacity can be controlled. In addition, in above-mentioned drawing 4 and drawing 5 , in an isolation 
oxide film and 5. an oxide film, and 7 and 11 show a side-attachment-wall oxide film, and, as for 2, 13 
shows [ a high concentration impurity range and 3 ] an interlayer insulation film, respectively. 
[0007] As stated above, compared with the thing of the conventional component structure of ** the 1 st 
which showed impurity layer type MOSFET to drawing 4 by accumulating shown in drawing 5 , it has the 
description which was excellent in some. Since (1) gate length accumulates and is decided by the gap 
and the thickness of a side-attachment-wall oxide film which was accumulated and was formed in the 
side attachment wall of an impurity layer of an impurity layer in self align, they are being able to lower 
the resistance of (3) diffusion layers which the gate length below the dimension by lithography can 
realize and which can determine the area of (2) diffusion-layer field by self align etc. Especially the 
description of (1) which is the present technique when the lower limit realizable by the present mass 
production technology is about 0.5 micrometers and it takes into consideration that the technical 
technical problem for realizing the dimension not more than this has accumulated, and can realize a still 
smaller dimension is the important element which can promote detailed-ization of a component. 
Moreover, if it considers that the concentration of a substrate must be raised and it must go from now 
on also as mentioned above, with the conventional component structure of the above 1 st, the increment 
in diffusion layer resistance and diffusion layer capacity will be inevitable, it will be this point, and the 
description of (2) and (3) will serve as an outstanding advantage. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it accumulates and impurity layer type MOSFET 
has the technical problem that formation of a diffusion layer is very difficult so that clearly from the 
structure of drawing 5 shown as 2nd example of the conventional component. When this insulator layer 
exists, it becomes impossible to form a diffusion layer in the substrate [ directly under ] of it, although it 
accumulates and the impurity layer 4 and the gate electrode 10 must be electrically insulated by the 
insulator layer (7 5'). It is because it is necessary to accumulate and to form a diffusion layer 4 
beforehand in an impurity layer type, and is because it cannot make in self align to the gate electrode 10 
like the 1st conventional type MOSFET shown in drawing 4 . 

[0009] With the 2nd conventional type MOSFET shown in drawing 5 , the source of diffusion and the 
- insulation were reconciled to this problem using the impurity diffusion from oxide-film 5'. However, you 
may say that the impurity diffusion from oxide-film 5' is almost impossible except when quite a lot of 
impurities are contained in the oxide film. Furthermore, since an impurity is hardly diffused when an 
impurity is introduced into an oxide film by approaches, such as ion implantation, it is not realistic 
structure. 

[0010] As mentioned above, it accumulates and the greatest fault of impurity layer type MOSFET has 
impurity control of a gate electrode edge in the difficult point shown in drawing 5 . Since it can serve as 


an insulation, it is an ideal approach, but actually, the impurity diffusion from oxide-film 5' cannot expect 
impurity diffusion, if the case of being special is removed. 

[001 1] Therefore, the object of this invention is in the thing which were explained in the example of the 
conventional component of the above 2nd and for which it accumulates and the trouble of impurity layer 
type MOSFET is canceled, and the 1st object has the 2nd object in offering the manufacture approach, 
respectively like the example of the conventional component of the above 1st in the structure of the 
semiconductor device which can introduce the impurity by ion implantation. 
[0012] 

[Means for Solving the Problem] Then, by this invention, in order to attain the above-mentioned object, 
even if it accumulates and is impurity layer type MOSFET, the structure which can introduce the 
impurity by ion implantation, and its manufacture approach are realized, and the approximate account of 
the principle is hereafter carried out according to a drawing. This invention accumulates each of drawing 
1 - drawing 3 , and they shows the important section cross section of an impurity layer type MOSFET 
component. When it explains on behalf of the configuration of drawing 1 , the description of this 
invention is the thing which were shown in drawing 5 and which it accumulates, and accumulates with 
the gate electrode 10 unlike an impurity layer type, and no lap part is in the impurity layer 4. For this 
reason, it accumulates with a gate electrode after formation of the gate electrode 10, it lets the 
clearance between the impurity layers 4 pass, and the ion implantation for forming diffusion layer 4' of a 
gate electrode edge can be performed. The lap part of diffusion layer 4' of the gate electrode 10 and a 
gate electrode edge is decided by this in self align, and symmetrical MOSFET is realized for a diffusion 
layer as well as the 1st conventional component structure shown in drawing 4 to a gate electrode. 
[0013] Thus, in order to enable it [ and ] to drive in ion through that gap, accumulating the gate 
electrode 10 and arranging in self align in the center of the impurity layer 4, the approach of removing 
selectively only the insulator layer which accumulates and covers the impurity layer 4 was used so that 
it might mention later [ drawing 6 (c) of an example 1 explains this insulator layer concretely]. Under the 
present circumstances, the isolation oxide film 3 which is the same oxide film used the approach of 
securing a selection ratio, between isolation oxide films using the steam which uses a high concentration 
**** insulator layer for the oxide film which accumulates and covers the impurity layer 4 for an impurity, 
and contains fluoric acid in it, in order to make it not removed. In addition, the semiconductor device 
stated in the 2nd example of this invention which drawing 2 trenched the substrate 1 and formed the 
gate electrode 10 in the interior, and drawing 3 are the sectional views which realized the semiconductor 
device of a complementary type using the semiconductor device of drawing 1 . 

[0014] It is as follows when the semiconductor device which has the structure of these drawing 1 - 
drawing 3 , and its manufacture approach are further explained to a detail here. When the configuration 
of a semiconductor device is explained, first, the semiconductor device of drawing 1 The gate electrode 
which touches through gate dielectric film on the semi-conductor substrate field which possessed the 
component isolation region on the semi-conductor substrate, and was surrounded in this component 
isolation region, A gate electrode has the electrode of a lot insulated and is electric conduction film (this 
is accumulated and an impurity layer is called) with which the electrode of a lot consists of a part in 
contact with a semi-conductor substrate, and a part which extends in a component isolation region. And 
between a gate electrode and the electrode of a lot, the predetermined clearance where the plane of 
projection does not overlap mutually exists, and it is constituted by the semiconductor device which 
formed in the front face of a gate electrode and the electrode of a lot further the electric conduction 
film which uses a metal as a principal component Moreover, the semiconductor device of drawing 2 is 
constituted by the semiconductor device which formed the gate dielectric film of above-mentioned 
drawing 1 in the periphery of the slot arranged in the semi-conductor substrate front face. Moreover, 
two or more semiconductor regions where conductivity types differ through a component isolation 
region near the same semi-conductor substrate front face exist, the semiconductor device of the 
structure shown in above-mentioned drawing 1 or drawing 2 is formed, and the semiconductor device of 
drawing 3 is constituted by each semiconductor region. 


[0015] When the manufacture approach of the semiconductor device shown in drawing 1 - drawing 3 is 
explained, next, the semiconductor device of drawing 1 (1) The process which prepares the semi- 
conductor substrate of 1 electric conduction form equipped with the components separation oxide film, 
and forms a substrate and the semi-conductor film containing the impurity of a reverse electric 
conduction form in this front face, (2) the process which deposits an insulator layer on the front face of 
said semi-conductor film, and the semi-conductor film which (3) insulator layers deposited the process 
at which it separates into the electrode of a lot and a part of semi-conductor substrate front face is 
exposed, and (4) — the process which grows up an oxide film into said semi-conductor film and the 
exposed semi-conductor substrate front face — (5) The electrode of the process which forms the 1st 
side-attachment-wall insulator layer only in the side attachment wall of the insulator layer on said semi- 
conductor film and said semi-conductor film, and (6) lots is used as a mask. The process which 
introduces the impurity of 1 electric conduction form into the interior of a substrate, and forms a 
punch-through stopper field in it, (7) The process which forms gate dielectric film, the process which 
forms (8) gate electrodes, (9) The process which removes the insulator layer and the 1st side- 
attachment-wall insulator layer which were deposited on the electrode of a lot, (10) The process which 
introduces the impurity of a reverse electric conduction form into a semi-conductor substrate, and 
forms a source drain diffusion field, (11) The process which forms the 2nd side-attachment-wall 
insulator layer only in the side attachment wall of a gate electrode and the electrode of a lot, (12) It is 
obtained by the manufacture approach of the semiconductor device characterized by having the process 
which forms wiring which touches the electrode of a lot in the process which forms in the front face of a 
gate electrode and the electrode of a lot the electric conduction film which uses a metal as a principal 
component and (13) gate electrodes, and a list, and growing into them. 

[0016] Moreover, the process at which the semiconductor device of drawing 2 forms the 1st side- 
attachment-wall insulator layer only in the side attachment wall of the insulator layer on the semi- 
conductor film of the above-mentioned process (5), and the semi-conductor film, Between the 
processes which use the electrode of the lot of the above-mentioned process (6) as a mask, introduce 
the impurity of 1 electric conduction form into the interior of a substrate, and form a punch-through 
stopper field It is obtained by the manufacture approach, of the semiconductor device characterized by 
adding the process which uses the electrode of a lot as a mask and forms the slot of the predetermined 
depth on a semi-conductor substrate, and changing. 

[001 7] Moreover, the semiconductor device of drawing 3 possesses two or more semiconductor regions 
where (1) conductivity types differ. The organic film which covers said some of semi-conductor film is 
formed, the process which prepares the semi-conductor substrate with which the isolation region 
between components is formed, and forms the semi-conductor film in this front face and (2) [ and ] 
The process which introduces the impurity of 1 electric conduction form into the field which is not 
covered by this organic film, (3) The process which introduces the impurity of a reverse electric 
conduction form by the process (2) and the same approach only to the field covered by the organic film 
in said process (2), (4) the process which deposits an insulator layer on the front face of said semi- 
conductor film, and said semi-conductor film which (5) insulator layers deposited The process which 
grows up an oxide film into the process at which it separates into the electrode of a lot and a part of 
semi-conductor substrate front face is exposed, said semi-conductor film, and the exposed semi- 
conductor substrate front face, The process which forms the 1st side-attachment-wall. insulator layer 
only in the side attachment wall of the insulator layer on said semi-conductor film and. the semi- 
conductor film, and the organic film which covers the field of (8) requests are formed. The process 
which uses the electrode of a lot as a mask, introduces the impurity of 1 electric conduction form into 
the interior of a substrate, and forms a punch-through stopper. field, (9) The process which introduces 
the impurity of a reverse electric conduction form into the field covered by the organic film in the 
process 8 using the same approach as a process (8), and forms a punch-through stopper field in it, (10) 
The process which forms gate dielectric film, the process which forms (11) gate electrodes, the process 
which removes only the insulator layer on the electrode of (12) lots and said 1st side-attachment-wall 


insulator layer, and the organic film which covers the field of (13) requests are formed. The process 
which introduces the impurity of a reverse electric conduction form and forms the 1st source drain 
diffusion field, (14) The process which introduces the impurity of 1 electric conduction form into the 
field covered by the organic film in the process (13) using the same approach as a process (13), and 
forms the 2nd source drain diffusion field in it, (15) The process which forms the 2nd side-attachment- 
wall insulator layer only in the side attachment wall of a gate electrode and the electrode of a lot, (16) It 
is obtained by the manufacture approach of the semiconductor device characterized by having the 
process which forms wiring which touches the electrode of a lot in the process which forms in the front 
face of a gate electrode and the electrode of a lot the electric conduction film which uses a metal as a 
principal component and (17) gate electrodes, and a list, and growing into them. 
[0018] 

[Function] As shown in drawing 1 , by accumulating with the gate electrode 10 and preparing a gap 
between the impurity layers 4, it can let this pass and an impurity can be introduced into the substrate 1 
interior. Namely, diffusion layer 4' inside a substrate can be formed now by the high approach of the 
controllability of an ion implantation method. For this reason, the depth and its concentration of a 
diffusion layer can be controlled by high degree of accuracy, and MOSFET with high dependability with 
little variation can be realized. Moreover, in this structure, it cannot be overemphasized that it 
accumulates and the description of impurity layer type MOSFET is maintained [ be / parasitic 
capacitance or parasitism resistance / small ]. 

[0019] Moreover, as shown in drawing 2 , it becomes possible to set up freely the junction depth decided 
by physical relationship of the interface of diffusion layer 4' and gate oxide 9 by making into slot 
structure the field in which the gate electrode 10 is formed. This slot only digs a substrate 1 by using as 
a mask the side-attachment-wall oxide film 11 which is accumulated and is formed in the side 
attachment wall of the impurity layer 4, and does not need a special process so that an example may be 
stated to a detail. The junction depth has done effect important for detailed-izing of MOSFET, and 
MOSFET of such a small dimension operates to stability that it is shallow. For this reason, the MOSFET 
structure of having a slot as shown in drawing 2 is structure effective when promoting detailed-ization. 
[0020] Drawing 3 is MOSFET of the complementary type which made MOSFET of n mold and p mold 
from MOSFET shown in drawing 1 , and accumulated it on the same substrate. MOSFET of this 
invention only changes the electric conduction form of the impurity introduced into each conductive 
layer, and can make MOSFET of n mold and p mold by the completely same approach. For this reason, 
MOSFET of a complementary type can also be manufactured as usual. MOSFET of a complementary 
type having small power consumption, and actuation being stable is known well. 
[0021] 

[Example] Hereafter, one example of this invention is concretely explained according to a drawing. 
<Example 1> According to process drawing having shown the 1st example of this invention in drawing 6 
- drawing 10 , it explains to a detail first. In addition, this example realizes MOSFET of the structure 
shown in drawing 1 , and although the example which produced MOSFET of n mold is described, it 
cannot be overemphasized here that the class of impurity is only changed and it can completely make 
similarly about MOSFET of p mold. 

[0022] As shown in drawing 6 (a), the oxide film 3 for isolation is grown up into the surface field of the 
semi-conductor substrate 1 of p mold. The well— known selective oxidation method is used for growth of 
this oxide film, and thickness of an oxide film was set to about 300nm. 2 is a high concentration field 
containing the impurity of the same class as the substrate 1 introduced in order to raise an isolation 
property. It formed using the well-known selective oxidation method. - _ - 

[0023] Next, as shown in drawing 6 (b), the silicon film 4 is formed by well-known vapor growth all over a 
substrate. In addition, since the silicon film 4 was mentioned later, it was used as the amorphous film. 
Thickness of the silicon film was set to about 100nm. Since the formed film is accumulated and serves 
as an impurity layer as mentioned above, it must introduce an impurity into this. Since MOSFET of n 
mold was produced in this example, the ion implantation of Lynn was carried out as an n mold impurity. 


Placing energy was set to 20KeV(s) so that Lynn which carried out ion implantation might stop at the 
interior of the silicon film 4 and might not reach even a substrate 1. The amount of the driven-in ion is 
about two 5x1015-/cm. Although Lynn exists only in the front face immediately after ion implantation if 
distribution of Lynn is analyzed, it is checking this being spread over the whole silicon film by next heat 
treatment, and diffusing the part even inside a substrate. 

[0024] Next, as shown in drawing 6 (c), an oxide film 5 is deposited on the front face of the silicon film 4, 
as shown in drawing, a couple accumulates this, it is processed into the configuration pattern of an 
impurity layer, further, this is made into a mask and etching separates the silicon film 4 of a substrate. In 
case etching separates the silicon film 4, it is not avoided that some front faces of a substrate 1 are 
also etched like a graphic display. Under the present circumstances, the irregularity of the front face 
which originates in crystal grain that the silicon film 4 is polycrystal will be imprinted by the substrate 1, 
and the substrate front face in which the channel field of MOSFET is formed will be ruined. Powerful 
MOSFET cannot be made from this. Then, if it is made amorphous silicon like this example, since a front 
face is flat like a single crystal substrate, there is no fear of a front face being ruined on the occasion of 
etching. 

[0025] By the way, one of the descriptions of this invention is the point of removing selectively the 
oxide film 5 which covers the silicon film 4 which accumulates and serves as an impurity layer at a next 
process, as mentioned above. The concentration difference of the impurity contained in the oxide film is 
used for this selection clearance. Specifically, the oxide film which contains Lynn and boron by high 
concentration uses the phenomenon in which it is etched very quickly by the fluoric acid steam 
containing moisture compared with the oxide film which does not contain an impurity. Moreover, the 
oxide film 5 containing this impurity must be formed at low temperature 500 degrees C or less, also in 
order to maintain the silicon film 4 at an amorphous condition. The low dental-curing length method 
which deposits the oxide film which contains Lynn and boron by high concentration at 420 degrees C in 
this example as an oxide film 5 which can satisfy the above requirements was used. 
[0026] After removing contamination of the front face by etching, as shown in drawing 6 (d), an oxide 
film 6 is grown up into the substrate front face 1 and the side face of the silicon film 4, and the side- 
attachment-wall oxide film 7 is further formed only in the side attachment wall of the silicon film 4 and 
the oxide film 5 on it. The construction material of an oxide film is the same as 5. By formation of this 
side-attachment-wall oxide film 7, a couple can accumulate and the separation width of face by 
thickness narrower than the separation width of face of the impurity layer 4 can be obtained. A gate 
electrode is formed in this field so that it may state later. Moreover, the silicon film 4 changes to 
polycrystalline silicon from amorphous silicon by oxidation in this process. 

[0027] Next, since only the substrate field across which it faced with the side-attachment-wall oxide 
film 7 is exposed as shown in drawing 6 (e), the impurity range 8 used as a punch-through stopper is 
formed here. Using the ion implantation method, it is the energy of 20KeV extent and, specifically, boron 
is driven in 5x1012~/cm2. This punch-through stopper field 8 has the role from which the depletion 
layer from a diffusion layer 4 protects spreading to a channel field. For this reason, a short channel 
effect is controlled and MOSFET with a small gate electrode dimension comes to operate normally. In 
addition, an oxide film 6 protects a substrate front face at the time of ion implantation, and removes it 
at the time of next gate formation. Since the accumulated silicon film 4 serves as a mask unlike the 
punch-through stopper 8 in MOSFET of the 1st conventional component structure shown in drawing 4 , 
MOSFET of this invention is formed only directly under a gate electrode. For this reason, there is the 
description that diffusion layer capacity is small compared with a conventional type. 
[0028] Next, as shown in drawing ? (a), after removing an oxide film 6, about 5nm is grown up by the 
method of oxidizing thermally common knowledge of gate oxide 9, and further, as the gate electrode 10 
is deposited and it was shown in drawing, it embeds in the slot which is accumulated and the impurity 
layer 4 makes. The polycrystalline silicon which includes Lynn by high concentration was used for the 
gate electrode 10, and the overall etching method was used for **** to a slot so that it might mention 
later. Moreover, of heat treatment accompanying growth of gate oxide 9, an impurity is spread from the 


silicon film 4 and diffusion layer 4' is formed in the interior of a substrate 1. Next, as shown in drawing 7 
(b), only the oxide films 5 and 7 which accumulate and cover the circumference of the impurity layer 4 
are removed to selection, and it leaves the isolation oxide film 3 as it is. The already described approach 
is used for this. Next, as shown in drawing 7 (c), it accumulates with the gate electrode 10, and by using 
the impurity layer 4 as a mask, an arsenic is introduced into impurity ion and a concrete target, and the 
diffusion layer field of a gate electrode edge is formed in the interior of a substrate 1. In this example, 
the arsenic was driven in 2x1015-/cm2 with the energy of 20KeV(s). Next, if processing which remains 
only in the side attachment wall of the silicon film 4 as a side-attachment-wall oxide film is performed 
as the oxide film was deposited and mentioned above all over the substrate, as shown in drawing 7 (d), it 
will accumulate with the gate electrode 10 and the slot between the impurity layers 4 will also be filled 
with an oxide film 1 1. In this phase, since the front face of the silicon film 4 which accumulates and 
serves as an impurity layer, and the front face of the gate electrode 10 which consists of polycrystalline 
silicon are exposed, as shown in drawing 8 (a), the silicide film 12 (conductive layer) can be selectively 
formed only on these silicon front faces 4 and 10 using the well-known Salicide technique. For example, 
silicide can be easily formed in the surface section by making refractory metals, such as a tungsten, 
molybdenum, and a tantalum, react to a silicon layer. Moreover, as this conductive layer 12, the thin film 
of these refractory metals other than silicide may be formed directly. And the whole surface is worn 
with an interlayer insulation film 13, opening of the contact hole which reaches the silicide film 12 
(conductive layer) of a substrate was carried out to this, and the wiring metal 14 was formed in it, and it 
was made to complete the semiconductor device of this invention finally, as shown in drawing 8 (b). 
[0029] As shown in drawing 7 (a) of the above-mentioned example, it is necessary to accumulate and to 
embed the gate electrode 10 in the semiconductor device of this invention, in the clearance between 
the impurity layers 4. Although the approach of carrying out overall etching of the deposited gate 
electrode 10 is used for this using the depth of a clearance, in this case, it will accumulate and a gate 
electrode will remain not only all over the clearance between the impurity layers 4 but all over a 
substrate. The process which processes it into a gate electrode configuration is explained to be this 
situation using drawing 9 and drawing 10 . Drawing 9 (a) is drawing which looked at the substrate 1 
shown in drawing 6 (a) from the top, the part of void is the active region of a substrate and a shadow 
area shows the isolation oxide film 3. It accumulates on this front face and the impurity layer 4 is formed, 
and further, if the side-attachment-wall oxide film 7 is formed, as shown in drawing 9 (b), only in the part 
of the side-attachment-wall oxide film 7, the dimension of the exposed active region will become narrow. 
Next, growth of gate oxide and deposition of the silicon film are performed, if overall etching is 
performed as mentioned above, as shown in drawing 9 (c), the oxide film 5 which accumulated and is 
covered with the front face of the impurity layer 4 is exposed, and will accumulate, and the silicon film 
will remain on the clearance between the impurity layers 4, or the isolation oxide film 3. 
[0030] Then, as shown in drawing 10 (a), it leaves only the field in which the remaining silicon film is 
processed and accumulated on the configuration of the gate electrode 10, and the clearance between 
the impurity layers 4 and contact are formed. Under the present circumstances, since the width of face 
of a gate electrode was accumulated and was decided in the clearance between the impurity layers 4, 
the resist mask of the gate electrode 10 is large, and is not cared about Next, a front face is worn with 
an interlayer insulation film 13, and as shown in drawing 10 (b), opening of the contact hole which 
accumulates with the gate electrode 10 and reaches the impurity layer 4 is carried out. And as shown in 
drawing 10 (c), the metal pattern of wiring 14 is formed and the semiconductor device of this invention 
is completed. 

[0031] In the above example, the depth of the diffusion layer of a gate electrode edge and impurity 
distribution were decided using the ion implantation method. It is the technique which to say nothing of 
an ion implantation method accelerates impurity ion and is driven into the interior of a substrate, and, 
for this reason, depends for the depth of impurity distribution on the energy of the accelerated impurity 
ion. Although it is required with detailed-izing of MOSFET that a diffusion layer should be made shallow, 
since there is a limitation in low energy-ization as long as this ion implantation method is used, though 


natural also to shallow-junction-izing, a limitation exists. 

[0032] <Example 2> In the 2nd example of this invention, as drawing 2 showed previously, the field in 
which a gate electrode is formed was trenched and MOSFET which adjusts distribution and the depth of 
the diffusion layer of a gate electrode edge with this tooth depth was produced there. This example is 
explained using process drawing of drawing 1 1 - drawing 13 . It is accumulating, using the impurity layer 
4 as a mask, and trenching a substrate 1, as the difference from an example 1 was shown in drawing 1 1 
(e), and processes other than this are completely the same as an example 1. 

[0033] Drawing 1 1 (a) By - (d), the substrate with which the front face was covered with the oxide film 5 
and which accumulates and has the impurity layer 4 and the isolation oxide film 3 is made. It has 
exposed, and the active region of the substrate which accumulated and was surrounded in the impurity 
layer removes the silicon of this part in the desired depth like drawing 1 1 (e), and forms a slot. Under 
the present circumstances, since it is only the field which accumulated and was surrounded in the 
impurity layer, having exposed does not need to prepare a mask specially on the occasion of processing 
of this silicon substrate. Moreover, after trenching, oxide film 6' is formed, it lets this pass, and the 
punch-through stopper 8 is made using ion implantation. 

[0034] Future processes are completely the same as what was shown in drawing 7 of an example 1 - 
drawing 8 , as shown in drawing 12 (a), grow up gate oxide 9 and are embedded by approach which 
mentioned the gate electrode 10 above. Next, the oxide film 5 which accumulated and is covered with 
the impurity layer 4 like drawing 12 (b) is removed selectively, it accumulates with the gate electrode 10, 
and the silicon film 4 of an impurity layer is exposed. And as shown in drawing 12 (c), ion implantation is 
performed and the configuration of the diffusion layer of a gate electrode edge is decided. Under the 
present circumstances, since the slot is formed in the substrate 1, a shallow diffusion layer will be 
effectually formed only for the part of this depth. And as shown in drawing 12 (d), it accumulates with 
the gate electrode 10 and the clearance between the impurity layers 4 is filled with an oxide film 11. 
then, the gate electrode 10 exposed as shown in drawing 13 (a) — accumulating — the front face of the 
impurity layer 4 — alternative — the silicide film 1 2 — forming — the gate electrode 10 — it 
accumulates and low resistanceHzation of the impurity layer 4 is performed. Finally, as shown in drawing 
13 (b), formation of an interlayer insulation film 13, a contact hole, and the wiring metal 14 is performed, 
and the same semiconductor device as the structure shown in drawing 2 is completed. 
[0035] In the above example, MOSFET of one conductivity type was made into the example, and has 
been explained. However, in the latest LSI, the complementary type with which MOSFET of n mold and 
MOSFET of p mold live together must be common, and structure must be what can constitute a 
complementary type also in a different MOSFET like this invention conventionally. However, since 
[ which was shown in drawing 5 as 2nd conventional component ] it accumulated and the effectual 
diffusion layer was formed in impurity layer type MOSFET using the impurity diffusion from an oxide film, 
there was a fault of being hard to make a complementary type. In order to perform impurity diffusion 
from an oxide film, this must deposit the oxide film which usually contained the impurity by high 
concentration using the gaseous layer grown method, and is because it is difficult to change the class of 
impurity by the field by such depositing method. On the other hand, in the semiconductor device of this 
invention, since a diffusion layer is formed using an ion implantation method, there is such no problem 
and MOSFET of a complementary type can be realized easily. 

[0036] <Example 3> Drawing 14 - drawing 15 explain the example which realizes MOSFET of the 
complementary type previously explained by drawing 3 as the 3rd example there. In addition, although 
explained using the example of the same structure as the semiconductor device shown in drawing 1 [the 
same structure as drawing ^ (b) of an example 1] here; it cannot be overemphasized that the thing of 
the same structure as the semiconductor device which formed the slot in the gate formation field as 
shown in drawing 2 [the same structure as drawing 13 (b) of an example 2], and the thing which 
combined these both structure further can also be used. 

[0037] First, as shown in drawing 14 (a), after forming the isolation oxide film 3 in the semi-conductor 
substrate 1, n mold field 1" and p mold field V are formed. These fields were called the well and used 


the well-known double well formation approach in this example. Next, as shown in drawing 14 (b), the 
silicon film 4 which accumulates and serves as an impurity layer was deposited, and in order to form the 
resist mask 20 and to form the diffusion layer of p mold in n mold well, BF2 ion was driven in further. 
Placing conditions are 20KeV(s) and about two 5x1015-/cm. Similarly, the Lynn ion implantation of** 
which forms the diffusion layer of n mold in p mold well is also performed on conditions which were 
mentioned above. Next, as shown in drawing 14 (c), it accumulates by using an oxide film 5 as a mask, 
and the impurity layer 4 is separated. It accumulates and separation of the impurity layer 4 is performed 
using the same mask. Next, as shown in drawing 14 (d), it accumulates, the impurity layer 4 is covered 
with an oxide film (5 7), and spacing of a slot is narrowed. Furthermore, as shown in drawing 14 (e), the 
punch-through stopper 8 is formed, but since an arsenic and antimony are driven in in MOSFET of p 
mold and boron and in JUMU are driven in in MOSFET of n mold, as shown in drawing, the resist mask 
20 is formed and only a desired field is exposed. 

[0038] Next, as shown in drawing 15 (a), gate oxide 9 is grown up and the gate electrode 10 is embedded. 
And as shown in drawing 15 (b), the oxide film (5 7) which accumulates and covers the circumference of 
the impurity layer 4 is removed selectively, it accumulates with the gate electrode 10, and the silicon 
film 4 of an impurity layer is exposed. Next, as shown in drawing 15 (c), in order to form a diffusion layer, 
one field is covered with the resist mask 20, boron is introduced into MOSFET of p mold and an arsenic 
is introduced into MOSFET of n mold. And a wiring layer 14 is formed like drawing 15 (d), and MOSFET 
of the complementary type by this invention is completed. 
[0039] 

[Effect of the Invention] As explained in full detail above, this invention was able to attain the desired 
end. That is, the description of the semiconductor device of this invention is that it can cancel a fault, 
such as being hard to make control of the diffusion layer configuration in the gate electrode edge which 
the former accumulated and had become a problem with the impurity layer type, and complementary 
MOS FET, inheriting the effectiveness which accumulates and is expected by impurity layer type 
MOSFET. 

[0040] It seems that the effectiveness which is accumulated and can be expected by impurity layer type 
MOSFET is shown below. First, since it accumulated and the impurity layer is jutted out on the isolation 
oxide film, contact to a wiring metal can be performed in an isolation area of exposed oxide. For this 
reason, it becomes possible to make small the diffusion layer field formed in the interior of a substrate, 
and effectiveness is in reduction of diffusion layer capacity/Furthermore, since a punch-through stopper 
is formed only directly under a gate electrode, also in this, big effectiveness is in reduction of diffusion 
layer capacity. 

[0041] It has the description in which the semiconductor device of this invention was excellent also for 
the reduction in resistance of a diffusion layer. Even if the silicide film for forming a diffusion layer into 
low resistance is becoming thin in connection with a diffusion layer becoming shallow and it forms the 
silicide film for this reason, resistance has stopped falling to the expected forge fire in MOSFET of 
structure conventionally. On the other hand, in the semiconductor device of this invention, since it 
accumulates and the substantial diffusion layer is thick by the impurity layer, sufficient thickness which 
also needs a silicide layer for the reduction in resistance is securable. 

[0042] Furthermore, since the former accumulates and impurity distribution of the diffusion layer of a 
gate electrode edge is controlled by this invention by the ion implantation method unlike impurity layer 
type MOSFET, as the example also explained, the depth of an effectual diffusion layer can be made 
below into an ion implantation limitation by combining with the process which it is easy to make a 
~ " complementary type, an xl trenches a substrate. For this reason, even if it makes MOSFET of this 
invention detailed, it can secure normal actuation. 


[Translation done.] 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The sectional view explaining the structure of the semiconductor device used as the 
principle of this invention, and the 1st example. 

[Drawing 2] The sectional view explaining the structure of the semiconductor device used as the 
principle of this invention, and the 2nd example. 

[Drawing 3] The sectional view explaining the structure of the semiconductor device used as the 
principle of this invention, and the 3rd example. 

[Drawing 4] The sectional view of MOSFET used as the 1st conventional component structure. 
[Drawing 5] It becomes the 2nd conventional component structure, accumulates, and is the sectional 
view of impurity layer type MOSFET. 

[Drawing 6] The sectional view showing the production process of the semiconductor device used as 
the 1st example of this invention. 

[Drawing 7] The sectional view showing the production process of the semiconductor device which 
similarly serves as the 1st example. 

[Drawing 8] The sectional view showing the production process of the semiconductor device which 
similarly serves as the 1st example. 

[Drawing 9] The top view showing the production process of the semiconductor device which similarly 
serves as the 1st example. 

[Drawing 10] The top view showing the production process of the semiconductor device which similarly 
serves as the 1st example. 

[Drawing 11] The sectional view showing the production process of the semiconductor device which 
similarly serves as the 2nd example. 

[Drawing 12] The sectional view showing the production process of the semiconductor device which 
similarly serves as the 2nd example. 

[Drawing 13] The sectional view showing the production process of the semiconductor device which 
similarly serves as the 2nd example. 

[Drawing 14] The sectional view showing the production process of the complementary-type 
semiconductor device which similarly serves as the 3rd example. 

[Drawing 15] The sectional view showing the production process of the complementary-type 
semiconductor device which similarly serves as the 3rd example. 
[Description of Notations] 

1 — Semi-conductor substrate, 2 — A high concentration impurity range, 3 — Isolation oxide film, 4 — 
It accumulates and they are an impurity layer, 4\ and 4". — The diffusion layer inside the semi- 
conductor substrate which accumulated and was formed by the impurity diffusion from an impurity layer, 

5 — An-oxide film, 5' — -The oxide film whieh-contains an impurity by high concentration, 6, r 6' — Oxide 

film, 7 — A side-attachment-wall oxide film, 8 — Punch-through stopper 9 [ 1 1 / — An interlayer 
insulation film, 14 / — Wiring and 20 / — Resist mask. / — A side-attachment-wall oxide film, 12 — 
The silicide film and 13 ] — Gate oxide, 10 — Gate electrode 


[Translation done.] 


mnxmmi? (j p) 02) & ffi *}$ |fr # (a) mmmm&mmm 

>®ffl¥7- 161979 

(43)&BIB ^7^(1995)6^233 




F I 






91 





i Ol* fHyl 

HO 1L 

29/ 78 3 0 1 P 




ifcgftsfi W^©*12 OL (£13 M) 

<2i)tiia## 

«H¥5-307801 

(71>taiSA 

000005108 





<22)aj«B 

^5^(1993)12^8 5 





(72)|B9J# 












(72)5g91# 

mm jsje - 




JtO^H#^7fDfG&*-!£ 1 TB280SJ8J 







(74)«aA 

$m± mm %m 


(54) irnxozm ¥S#«s^j:^©iei*j* 


(57) [S^J] 

^Tt-ttfgftii^lIIHSMO S F E T r. £ 

ffi 1 0 frEBt U 7$>o, «^±tf ^FfcfiWi 4t^-hl 
fill 0<D*gj»Cfi, v'.yt'f.KIl 2«LTftgS 
-ft Lfc«5g©MO S F E T t i - *. 



l#ig j F7-161979 


»S*u-Ct^3-a©*«i:S:*rU — Jfi©««H:i)Mf#: 
[SfjffS 2 ] . y- KfftftlRtt. ^-*^a«*ffii-BS^ L 

5 ] y^ K*Kok»BBT©i|M»#a«rtK:-'-« 

[W#»7] (1) *T-M^MBBMk«Sr«*.7t-*«» 
©¥**MfcKfcflijft U ^©*ffi{cStSt^M^«^© 
^«**^f-//«i|M»ff«*r»li!ci-<5XS. (2) miE^ 
*#tt©*BBI.clMMISr*iBrf^.X8;' (3) &WK*s 
ttft$ ^#^#J8I£ ,,--*!© t T 

«£ffi©— fB£«ffiis*3XS; '•'•( 4) 
■fcriWffl Ufc.^fl£3i;**iBfcSMkttl«r<aft 
«... (5) 1)triB^#p^j:ime¥9#K±©ffilMR 
©flMlf©*, JSl©iiSM&iWfc»Jfc*-5Xg, 

(6) -M(omm*-?*?Ki,x, &&<Dftn^—m>m 

518, (7) y- Hft«BISr»riS-r<5XS, (8) y. 

- Mi^Mtsm o) -#fl©m^±w#«£ •• 

*vfc|6«WRi»l©«*<ftlMliSr»*-r5Xe, (I- 

0) ¥f *Stet'SMW;©««iSrtXL"t y-^ - 
• Ku^^lt«««S:»fiR-t-5XS, (11) y-HS 
**$J:tJ t -fi©*tt©«fil::©*, $ 2 ©OlIS&iMCS: 
J^fi6i-5XS, (1 2) y— hS^*5<t^-m©^ffi© 
*ffifc, £JR*^&i1-***IK*7&*-t-5Xa, *J 
Xtf (13) y— ffitflc:— Sa©tSffiK:«1-3E 


2 

^tt©$SJt*fe 
[»*18] 18 (5) ©^*flcBt*Jj:tf¥*fls*l±© 

ttmm<»mmz<r>7>. s % 1 ©AiaiftiwRfc^i-ixs 

II (6) ©—«©***■*' **£LT, X«©rt 

X8i©WK:, —*a©«K«r-r**fcLT 
¥*fr*K±fcj3ff«J«$ ©**r^<*-f*X84:MJP Lt 
#5 d <t t i-58t#* 7 1BgK©¥2fttt&flt©K& 

[»*J«9] (1) *«ffi©Afc***©¥ilMWl*«: 

SKStJHtSU £©*ffifc¥ilMMIt&#j*1-$X8, 
(2) MlE^{M*©H»**5#«l**»JfcL-C, ^ 

v>£mm-r?$it>tix v>#v awt*©^***** 

A-t-5X8. (3) ftjffiX8 (2) k:j3^-C*«Kt?* 
fc*uTlr>fcflWEfc©*XS (2) £ ft 
^©TFM^Sr^A-rsxg. (4) l«fE¥-3l#JS£©*ffi 
fc|ft*«3:*fl«-*-5Xg, (5) &JMdU$B($*i<ft:ftr 
E*»#«Sr. -tt©«Efc#«U ***«**aB© 
-g|5£^tti$-£5X8, fltnEiW(***SJ:tf»iJLfc¥ 

*J J:U«W#*±©IMW©«SK:©*, 1 ©«*& 
«KSr»iiil^-axa, (8) M£©«tt*tt5*ttUft* 

J&1-5XS, (9) xe8Kjs^r#««-e*t>*tT^ 
fcWKfc, Xg (8) ift t*ft«rfl3^-CK*f*«#© 
^Jtlfc'iA^^A^-z h y^<««Sr»J«i-5X 

a; -(i ary-MiiM^ji*riW-«xs,- ai) y 

— h««SrJ»*-t-5XS, (12) -»Olg±©^g 

mtuMM i ©«iaaft«ai©**rift*-t-*xa, ( 1 

3) mm<Dmmz&?mmm*Mf$.Lx. r*w«»© 

^-raxa, • (i 4).xs (i 3) fc*sv*T*PHurr?* 

*>*u-CV^fctH«K:. 18 (1 3) iftC^jfeiffl^T— 
*«»©5F«*Sr*X Ltf 2 © y-* • KW Vffift 
«Wfr»*t5l8. (l 5) y-h«K*JJ:tf-*a© 

««©««ifc©*, : »2©«ejft««*»j«i-«xs, 

(r6)-^-b»B*JJ:^-«a©«tt©*ffiK:, ^S^r 
±^ti-5»«K^^i-SX8. fcit* (17) ^ 

— 3fcO«lc-|a©«Sfcart-«EaiSrJ»j*i-5X 
LT^5 ^ t S:<Nr# t i~ 5 ^#»«©ili3t* 

fc.- ■ ■- ' • ■ ' • 

" [ 1" 0- ] ^fflwlgf fc 5 ¥H|#jg£©*E:to J: "tf 

^©^^riSiSSX-^tf^k^T'fct), ^o, ZOfflk 
IS , > 7ytt©jRftSr-&tr#H«t , t?BS8*-f SriSrfl* 
»t 7 7iM 9 firil*»ffi«i©^*flcS«©»5fi 

1 1 j *m#m* *s y = ^mxM&i-z t * 


mi ¥7-1 61 979 


(3) 

3 

[ft*3ll 2] -fI©®^Sffil£^/&1-?>2g'BJSI^ * 

K^fe&si*©^^ t i> i«©Kii£&JS-e 

[000 1] 10 

[jfi£t-t©*Uffl#Ir] #389?^ ^S^^^S^ 

S (Metal Oxide Semiconductor) S©^^^*^*^^ 
S (FET ; Field Effect Transisterh joXXf^OM 

[0 0 0 21 

[feJkO&ffl] Vll^^LS I (Large Scale Integrat 
ed circuits) *5 it SS^lH^ifc 5MO SFETIi, 

mWb^iSj&^-Ctfcc tfijxifi, SS0E» LS I ©ft* 20 
T*fc5, 4^^f^7 hDR AM (Dynamic Random Access 

Memory) hftt?0. 8 m©F E T&&£>iX 
T:fc 9 , • ijg#ftj©fi:l/ ^OOfcS 1 6^^ffs/ 

HDRAMT'li, hSttO. 5 ^mlIit£oT^5. 

[0 0 0 3] 1214 li, ^l©t£*SiiT-$l£&5LS I © 

f e TtD'mwuz. m^v— h-mm 1 o (o.-^m^m^-r 

< U y-* K L~f >-SS*£rc>&i6:g 4 ' U 

-C#fc„ 4-^£fef-FET©«Wfc&iti£>Tfl< tz.V> 

^-©mttt-^fr^swfcv^ u^L^^b, « 

t£&X*&:-£Z>tz$>\Z^ 0. 0 5 /zm.WTl--r5WH18L- 

*BE©<&T k ^ 5 #tt^t©JSH t * So 
[0004] ^(Otctb. ^BPS 62-27:1 4 5 0^ 

fto^F^I (^>^*/W-;* f- 5"*) 8 U S- 


4 

MOSFETfli, y — ^ KW>-|S^Sr^"t"5ffii5:' 
|4' -^y- hm@l O^ffiJrCSrTlf^fcfed, ^r*xb 

^^t: mm*> h 3 * . MOSFET Ogtftfc 

[0 0 0 5] dWF^HSr, ffimSSr«<-r?>rt-e^* 
i-5FET«3fitU-rti3feS*fCV^4©^, @5tfL 
tch<OXhZ>, B15«, ^©tSJfcSi^Jt&SL S I 

S F E T©fll 3tJ±, ^PBg 60-124874 *4fc«tC 
©SMbBlS* (i, fc*±»f*#fi*Ji4fc*3#tt*S'y 

4' tt, «*±tf?Ptt»Jl4*»fe©^« 

tf^*6^e4j H5K:*-t-J:5fc, — It 

[0 0 0 6] r©J;5«c, BMUK5' i» «?5Ftt*b!t* 

flans** ffi»^^*©*iAPSrWftiJ-c*# 

5 0 /i*J, ±fe|114*5j;t) ; |115lC*5^T x 2ttS5jga^ 

1 HtMMmtm, 1 3fi^ra*6^JWSr-?:n^^i- 0 
[0 0 0 7] EA±i£^-C£fc.J: E15(c^Lfc^ 
±tf^^€S©MO SFETI1, El 4 L-fc® 1 © 

L-0*5. **tbtt» (1) y- h** s » . af^iW^M 

#>e©KBt t , -^©^iff ^w^m<omm^^L l^c 

7^I^J;5T|-feWT©yr- fcft**3*Sl-e#a. (2) it 

( 3 >. 4tiUl-©«ei*.T»f « £ t j&s-C#-5-, 4 i:*-e*? 
5, Wlw. a#c©*«SW.T-^T-ir5*/hTt5£^0. 
SwmSSffc!),.^. ^H«T©M-&SrHmi-57c: 
fc©a^ja*5^LTV^wi:^^lSi-5 3MK© 
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(4) 

5 

imtffcfcfci^w ±ejs 1 ©f^am* 

(2) s O) <Dmmis.&frtm&tt£ 

[0 0 0 8] 

tt**^ t Lt'T UfcB 5 ©«JtA»fc9J i 5 
«*±rf**MWl§!©MosF-ETfi, itiui©» 

4ty-Ftil0li, KUHR (7,5' ) TMtaWfc: io 
Mft * tix t > 4 ft ixrf * h * t ^ 3 > r. ©*feSi§i;$s#ffi-r 
5i, *©ttT©»Rfctttfcfi:S&»J«"*-3::i:**-CS 

fcgU©t£5l5SMOSFET©J;5tC, ^-MilO 

[0 0 0 91 ClwraSicMU-C, IH5^^Ufc^2©^ 
MMOSFETtlt SMIUH5 

, U Wms' *»b©Ttt*t£*tt, ^©BMkffllofK: 
iKe5#*©*i^#£*;ixTi^*^«*1-fi, tat A/ 
CT^ifotJ:^. ttt^ w a-fJTfcfcJM*© 

[ooi o] ±»LfcJ:5fc/ia5'fc*UfcWW:tf* 
iffiftiSMO S F E T^f^ro^^li, ^-hWftBB© 
^MfcWWtffflJtfcj&fcJbS. ■MkBts' a»6>©*«4fe 

[0011] Ufc#oT, #*9i©B«H±, : ±E*2© 
SEJlESS^M-CSiW bfcifc^±tf ^F»IlMO S F E T 
©W)ijS«r#IB-t-5 i i fc*> 9 , Il©@ «jtt±JBSS 1 

^©i»A2 3 fT;L5^{&gfi©*3i£, ^2©@6<]li^ 

[0 0 12] 

'[^M§r«?»:-t-5fc^©#S] ^iT% ±.z£3ffy*m)fc 
-*-<5fcftfc, ^WCtt,' «*±rf5f:««jJifflMO S F 40 
ET-Cfco-Cfc; -Y^-VfT*>ji^f-J:5^*e«J©»A^ 

■~H-3tt,-v-^i ? H-fc34^W©a*±*f^«*JiSM-0"S"- - 
FETjR^OggBWffiSr^UfctO-Cfcio 

rf**WWi4K:tt, fifc 0 ^fc-T?*> 5. r© 


~t, g BS-frWtey- HgioH'- httBJfl©&ft 
J§4' ©*J5e 5 0 , 04l:^Uf 1©« 

IS] t J: 5 fc, St»Jiasy-h«iK:»U-C# 

^-efc5MOSFET^H3a^tb-5, 

[0 0 13] ^©J;5(-> 0&«*±tf^ 
«Wi4©*:fcfciBS*«teE11«:Lfca*e>» *»o, 
-?r©rfl^Sril LT^f ^iSjT^iifc 5 J: 5 1-1" 3 
tt» *»f5J:5l=, «*±tf*»»Ji4fctt5f6tW« 

ov^tt, Hifi0iJi©l2l6 (c) '-cAffWMWWi- 

IHJfcttaWJfc4:1»ifti-'5*«fe«:fflv^. **J.- 0 2 ft, 

7t*«W©*2©*Jfi«-CiB'«&*i-C^4¥*«:a!t«, 
*sJ:tJ«H3 14, : H 1 ©^WfrSm&ffl^-CfB*^©** 
f*^B«r^Ufc»nIiia-C*>«. ' • • 
[0 0 14] CwTV-£;fc&ni~0 3©«it*#-r5 

Jiicn^irffl****^, 'i©*^itffl«-(?H**t 

— y- h^ffiirfi^^Ti/^— mn-mm 
•^««*KjiE«Er5aj^i*»ei*«.j»«R 

fi'©*tt©ft£&t±, ^JlSr^ril^t-f «*m«Sr^ 
'Lfc^*flEifi«fc J: 9 *fc, B2 0¥*# 

SlltttV' ; -tlEI2] 1 -'©^- h«fei^JKSr. ijM»flc***B5^ 
EKCfc*©ffliattfcJISjiftLfc¥*#»«te J: ' 
'Jt«; H 3 ©**#*littt^ 

ifi^fc^^Hlffl^^^ 1>T»«S!©**5**©^ 
U.- : -t*t-Pix©2NWWiJ«^±Eia UL 
< f4El 2 Lfc«it©^^a* s ^$ttT«^$ 

[0015] Jfcfc, 0 1 ~E1 3 fc* U7t^^S©K 
•Jt*lfefcov t s m 1 ©¥i*fle3S11f±, 

( ^^W^8f^b«Sr^fc— «tt^©¥^£«[ 

Srffl*-L». r.©*ffitC»tRiS»*W©^i»»Sr*A/ 
^*flc«*rJKiai-*ie, (2) i!u!E¥3l#B£©«ffi 
K:J6«RSrit8H 1 '5lSx" (3) Ife'i^M^Jta^n/c^ 
-fi©««K:^MBb-Ci|t*flc««3Sii©-» 
*mm£l£Z>T.M. (4)-jWE*i»(W!l*5J:t«taLfc 
¥*fls*«*ifi»ciMkffll4rrii***-5xa. (5) tWB 


t#§il¥7-161979 


(5) 

7 8 

^i<Dmmmm.m^m-r^TM, . (e) -mcomm* (is) v-hmm&xTf-mvnmvmmz 

/<>'=f-^fv— * h SIS, (7) y— h@gj3.fcTJ 5 — iiacD@®©*ffi^ &S&£$#£1-£> 

Sr^-rSXm, (1 1) ^- h@®*5«fcTj:-ffi©fl;g [0 0 18] 

©flBe'ic©*, m2(D®mn&m%iZM)$.-t-z>j:m. a «» iambi His^Lfct?^ y-h@@i oi«*± 

^ii-5»«BtSr?»J*^-5xev *5<fcTJ« (13) y-b T, mmitoto\z*Mi$:m*.-r&Z.i:&-C£Z. i-fc 

[00 161 H2©¥fMtli, ±IEIS y^-©/>^^fg*Stt»isi^MOSFET^^T-#5c 

(5) co^»#:^J;TJ«^#:M±<0*feiH^<0«^0 ro«3Sfc*JV^Tt>» 

#l©«M»ttlK&J&jart-*XSi:, ±BXS v*iv*5, «*£rf*tt4WiSMOSFET©«H*ttli 

«^©*«*>&i*AL/*>'?:*/i'— * 20 [Q0 19] Sfc, 02 K^LfcJ: 51-, ^-h@ffil 

-t-axatcwn-* — a©@BSr^^^fcu-ci|t»fr* oasji?j«**t5«*srawtJfifc-t-<5.-i"t?. awwM" 

fi±fcgifjfe»*«5at*^riii-5xe*f**pu-c<«s- 1 i^- bBMfc«9 fc©ffifi©{fciii»«-eft:S**£«§ 

[0017] ■ BB 3 ©iMt^KUfi- ( l ) Wcfc^TPMWK^S J: 5 fc, «*±W?F#fi*Wi 4 o 

3M*tfll*J»rili-5Xm, (2) «rB^*ffJ««)-»Sr* f±» MOSFET©«iWfl:fcft»**»4rXffU-C*J 

omwm*Mi£^x. zcommmx&tetix\<^^m® *>, tfttfav^a^/hsa^&oMosFETa^fcfc 

#®7f£cD^.#j£i|fA-r$Xg N (3) ItriEXS .. icofci?). H2»c^LfcJ; 5fc«t£*Tt-3M 

(2) fcJ8^^T#»«■T?**?^^■C^^flH«K:©*•Xfi so O S F E TflfJgtt, «»Wt:Sr<i5ti-5-hi?*r»4#3fe 

(2) £EC#ilre£^*»©*H*«:#A-i-5X fe3 0 
& (4) iftlE*i»(WII©*iiK:ilftl»D!Sr*S»i-<5X • [0020] 03lt ill^LfcMOSFET-CnS 

& (5) |6IW*Jta*tufc«rE*i»ftW«r» -«© ^pSOMOSFETtff!!.. -tixSr» ■ ^-*«± 

WIfcSHBU ¥***K*a5©-»fcfltlti3*5X l;*iUM©MO s f ETt'feS. 3«S9J©mo 

a, «WS^*#:it*iJ:t«ttilUfc^*ffaS*ffiK«^t; . SFETft, #*Wifc*A^35rcK*j©3M#S:**. 

RSrrij*$-&ixs, mi*mftm#£x?mmftim-kv> . . ztmx. nasittpSoMo s f etst, - *ofc< 

ttfHKwflllfliK:©*. #l©ffl»IMMifc»Jfct-*X ID £;frft-Cf£6 d t - r. tBMSOMO 

S, (8) Bfa©««Sr»5#»ft*»j«L-C» -IB© S F E T fc, i t * 5 T?# 3<> fS* 

• @B4r-r-^^'k:U-C, ^©rtttK-*^©***** .aoMOSFETB,.ifi*tAM^<, Sfc. ft^s 

(9) XS8kii3^-C#«K-e**>*fC<'^i(«6K:. X [00 2 1], 
S (8) iHD*|fc«:ffl^TE#*«#©*«*te*7y !3«S0Bl-etT, *^PJl©-*JI^JSrlllStc^oT** 
L/-?>-^^/v-^ h 7^WS:^t5ii; (ioh ■ ..; .• >•«•. 
■y- .hlfe»R.Sr^i-5XS,. (LI), y.f..hmffiSr^ - - -<^JfiM 1 ->-5fe^-, - *58W-©»-l -©*««*-H-6 -~H-1 

fiHtsm (1 2) .■-»©*s±©tt»miiS(nEjisit.. o^Ltcx-mm^^tct^xmrn^nm-r^o **s. 

©«fi!6*Mi©^*»*-f"5Xa v (13)0fS©^. ■ r©«!IB:BI.-i:K:*US:«Jft©Mps k FET*r*ai-5'b 

■ ^^.IW^JLt/S^t^WBAL ©Tsfe'9, m?tt;.iiI<0MOSFETS:ffll_Lfc« 

(14) Ig (1 3) • KiJSV^T^rtMfClrtfcHTV^fcWt n®(Onm$:£z-Z>fctfX\ i ? fc<I^EJ:5Cf5- 

IS (13) ^^rali^r^£S^fflv^■C— i»«»o^*B. so. t^5o|if 5 
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[0 0 2 2] 0 6 (a) tC^UyfJ; 5 fc, plO^t* 

Sff i ©*ffi«#K*^$»fli©iMbfll3 

*S0, SWfcR©ff3f±3 0 0 nmfgff£ Lfc„ 2 filfiT- 
[0 0 2 3] m^-s 0 6 (b) l^Lfcipfcx StS^: 

ARtt, t&»UfcJ:$fc % «*±tf*tt*Wii:*<5©-C» 

n®©MOSFET£rfE3H-5©T?, ni»tLt 

vy =>^m4(Dftu\zw£ v> % mmi tcn-zmrszt 

'©!&^J:5l:, fr*,Mx^-|±2 0KeVtL 
fc. iT*>iiA/«!-f ^V<D*f± 5X10 IV c m 2f£,g-e 
fc5„ y V©##£##tUT^3£, -f^ViT*?^© 

^o; ^©— &f±£;&©rtg|si;rT§;-c6£»1--3 r t Sr?fcS 

[0024] 06 (c) (:*UfcJ:5l:, v-y=> 
>J8l4©*BK8»£5<£ri£«U mSr, Hfc*L-fc 

^■y^-vy^ J: 9 5>ili-So ->y sfflUSN^y?-:^ 

*SS«lkte^$ixTU*V\ MOSFETCft^ 
ttS6©^V^MO S F E T 4:^5 - i lift 4^. 

fe&mfotmcx o\~¥i&K<ox\ =-y*-yy\zMi,x 

[0 0 2 5] bZ.$X\ *&W<Dmm<VX>b'Ote.. HtFxS 

r<Djg^^*}c{±, lMl^fc£*ivt:i^3**M&©** 
tftMfclltt. zk»Sr^/£7ySaSftK:J:oT, 5F*Mb 

tm\m 5 f±, vj3y»4 fc*AK©«tl»K:fiiofc * 
fct. 5 0 Ot;«T©teifi^j£L#rmfifcfe&v\, 

4 2 0"C-dta-t-5<ailJ**ife*rfflV^. 


(6) 

10 

[0 0 2 6] 3cy^-^^J:a'3lsg5©^SfeSr»*Ufca 
06 (d) (d^Lfci 5t~> ■ SSSE 1 £ v-y 
J8i4©ffiiJffi}cg^kJ8£6£/&K£-fr, vyayf . 

4£*©±©IMfcIR5©ffi!lfifc:©*. ffll&gftfcJR 7 £712 

[0 0 2 7] 1216 (e) fc^UfcJ;5fc, ffllttSt 

2 0KeVgS©x^-T% 5 X 1 0 12 / c m 2 jT 
*«■ 4 *»&©££*#, ^^/MMfctei&JSScSrB&C 

- h«^ft©/h$^MOS FET^IE^(iKi^i-5 <fc 

LTLiHO-efeS. ;£3gBJ§©MO S F ETfi, 04 
fc* LfcS? 1 ©=S§**^1#5t©MO S F E Tfc*JttS'< 
* h 7^ 8 i Jft«: >3 „ metritis JayR 
4*St^^ ^— K«a©KTtcL75^^ 

[0 0 2 8] ifcfc, 0 7 (a) |E*UfcJ:5K:» ffefcK 

t> 0lc^Lfc«fc a^--hlf^F*fi^S4©^5®l' 

*5j£S5:u, a«l©F fc 3gBtc.K:^4' * 
iz^ 0 7 (b) (c^bfcJ:5f-, «*±^*MfcJi4© 
Jlia^5®f'ft:^5*5j;U ? 7fcltSr^4R^^*t, m=f- 

^«3i±^ctsat. rtbKtt'RKia^T^fc 

40 0 7 (c) fc^LfcJ;5fc, 

Mgffil ■0t-SI^±rf^ifJfifeJB4SrT^^i: LT, 

h«tt«©J£iUi0«SrJKj«i-«. *jUfe^JT*fi s 
. t it 2 0 K e-V©x^^-Tv 2 X 10 IV c m 2 

UfcJ: 5 v-y 3^St4©fl!«K:©*fl!lfiSBMkJ«t b 

TgJSi^^aSr^T^ i» 07 (d). fc^LfcJ;5 

k v ^r— htii o tm^\fy^mnm a ©ra©»t^ 


f#gfl¥7-161979> 


S-y— hWM 1 OW*Eps^a3LTl^3©T\ 1218 
(a). I^Lfcfc Ji*qwf-y*-f K&fl5£ffl^ 

wt-^Dt^ kii 2 mmm) *&i$.ir%zktfx*% 

fc, rcoigme 1 2 i: L-Tfi, v-Kt^ K©te(w, ^ft 

fc, 1218 (b) fc^UfciSlC £ffi&SP B lii&i#:Jg|l 3 
rixK:, Tifflv-y^Kl^ (*M) £ 

[0 0 2.9 ] ^Ww^ttge-m, ±f2©HiSM© 
El 7 (a) teiSLfcJ: «*±lf**MWi4©HlW 
Ky- 0 SrS&iAtfi&g^fcS. -tutctt, Eft 

y.^^"**5*.*Srffl»' x Sa s » -©BBS, Wfc-tWRtt* 
* 4 ©MtKl7Wef±fc < , S«©£ffilcy- h WStffl 

E19, 1211 OSrffi^TtftBJ-rSo 0 9 
(a) {*, 1216 (a) 1 Sr±*»b jlfcHT? 

Ji4*^U Sfefc* fl«eiMls«7«r^riE-f*i:» El 
9 (b) d^ufcJ; 5tc> •mLfcgtttt«aH-i&&s, 
«KBMfclll7 ©#«»*«<*:«. y-HMURO 

^y^yitfrbh, EB9 (c) fcq*UfcJ:5K:, 
±rr*H*Wi 4 0*1 T <o 5 SMbfit 5 #«ffl U 
«*±tf^«»Ji4 0|«niJ-^* : ?-^HIiWl:BI3±^, 9 s 

[0030] -tr-e, E110 (a). tc^LfcJ; a 

±tr*«wi 4 ©Btra bi>wi&imz>m®<n 

r»ii3-e»\ eiio (b) y 
-mtio £**.hrr*»ife* 4 \cm-tz, v 

TLSrP^P-T^o tLX, EIIO (c) td^LfcJ: 

[0 0 3 1 ]' a±©iiis"^xfi: y- vwmb<D$m.m~ 

^$4&#*©$t£f^ JPig^fc^fife-f'^X©^- 
^7W^-»cft#-r.5c MOSF.ET©#*Wbfc:#o-C. 
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[0 0 3 2] <HJS#|2> *^^©m2©^JS 

*t5««fc*«rffl.3 » ^ ©« ©i££T*y- hm@ffl©fe 
*«©#*■** * £rf§8^3 MO S F E T £fEM bfc 0 
~©0iJ£r, Ell 1~EI1 SWX^ElSrffl^TtftBJi-So 
Hifc^Jl ir©»W±, Ell 1 (e) iZ^LtcXoK, ftt 
*h±\-f7?-Wmm 4 Lt, 1 (c^Srlg?) r 

Xfo5„ 

[0 0 3 3] Ell 1 (a) ~ (d) »d«toX, XS^tt 

S«©Stt««tt«HJL-C:i8tK. r©gB^©->y ^ v 
t, Bll (e) 3fS©S3.-<?Bs*U »*: 

Ji^H*;ft;fc««7Wfc©-C,. iWjJ a^K*E©JPX 

20 fc. m*n^MkK. wcm*' «r»j*u rtu^iib 

[0.0 3 4] mk<DTM\±s Hi£0iJ 1 ©El 7 ~EI 8 
Lfct>©i:4ofc< Ell 2 (a) Jd^Lfc 

J: 5 ^ hgf-fkJK 9 ^- htt 1 0 & 

Wj*Ufc±5*#ft-e«»atf. ^fw. Ell 2 (b) © 
«*±rf^tt*Jl4Sr*oTV , >5iMk»5S:a 

^ci*tT« y- vmrni o hmt-±tf^wtomv> 

->y 3»K4SrSm$-fr-5„ -tUT» Ell 2 (c) td^ 

ffitfeS©^^^^,, ^©BSI, S^ltcitt^s^* 
tuTV^5©T\ r©^$©^fclt, H»ftfc»v*lfciyi 
^Sn5-it*5. LT> Ell 2 (d) 

j; 5 hm« i o h wh-ixr^mmm 4 <omm 

SrSMtBtl lT-SftS. -t©*. Ell 3 (a) Jd^Lfc 

j: utaufc^- 1 0 bm&±.\-f^mom 4 
htiiio ^m*±.i? 7fm%om 4 ©<se^k4rfr 

5c HI 3.. (b). ir^ufcJ: ^(^.JIIHHfiatR- 

40 13, av^ b?L, Ba^JR'-l 4©7&$£rfTo-C, El" 

2 fc^Lfc«3tiigj«©iMMK^«*?*i*-ra. 

[00 3 5 ] '.«±©HJ£0'Jlc4o^Tf4y,— *©#mS© 
MOSFET^lCLTraUtft. Ld»U ftiS© 

~ L S'UcjoV^Tfi, nSCMO SFETi pIOMO:S 

F E T i^*ff-f «4fHS*-Jtt«J.-C*> 5 •, *&W<D X 0- 
tt*«36if4J|/i5MO.SPET.K:^^Tfc, *B*t£ 
I«X#5 tot b^tJo ti^v 

2 (D'&xm+t vxm.s \zt]k ufc»*±«rjF*etejiai©> 

MOSFETTIt ^^^©.^F^ffiiilSrffi^Tll 
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Z. © X 0. 4ra«tt4 < > ■ WSOMO S F E T K. 

[0 0 3 6] <Sllt«3> -ti-e, JB3©*Jt«i: L ' 
■C," 3tfcH 3 T-tftPJ LfcfittSIWMO S F E T St^SH" 

30II&EI1 4~iai 5fc«fc«?lft9i-t-5. **s, 
Hll C2£tt09l©Bl8 (b) fclBI— «Jt] fc*Ufc¥«* 
fls«t*i:ISI— El 2 CHJfc 
£SJ2©EI13 (b) fcR-*J6) »iS%U*:J:5^-h 
ffi&WtteM*:n& Lfc¥»#ii11 i: i*i-«»© t>©* 

[0 0 3 7] 014 (a) i:SUJ:5C« 

i \cm*$rffimitm 3 ufctu n msm 

1" £ pSSWl ' •S:»^i _ «. ^^©^f*?^' 

v>fc. El 14 (b) ic^LfcJ: 5 W^-hlf^ 

iNfi^iS £ fc 3 V y =» 4 U' $ t» fc» U"^* h 

#|j;2 0KeV > 5X1.0 15 /cm 2 lS-efc5. I*l# 

lWJfibfc^SftAft-eff 5. ifcte, Eli 

4 (c) KTjkVtcXoK, Mfcm5*^rX?\zl,X, flf 
*_k»f ^iUE^B 4 *$Mi1-<&. Sf^itfF*** 4 ©# 

m-v-Txf&Rib^xftoo &f-. mi 4 (d) 
7) x&\,\ mnmm&vK-r*. a 14 

(e) KmhtcXofc^ /^f7A'-^hs'«'''8SrM 
tii©MO S F ET-Cte/tf n^-W y-^a- A^rft-^ji 

LTgFrS©fW*©*«:*tiJ3*5. 
[0038] 115 (a) tC^Lfcfc 5 f-, 

IT, Si 5 (b) ^^LfcJ;5^> flf^ilf^iffcWi 
4©JSi2£K5&flSffil (5, 7) SriliRtol-Efci; U ? 

£"&h a El 1 5 ~( c )"\Z7fCtiX'b \z~ feSiS^ 

»j*-t-5fc«>fc, — *©«1**V'^ h^*? 2 01?S 
•pT, pSroMOSFET^fi^'n^Sr, nSCMOS 
FETJcttt*$r^Ai-5„ -t Lt, El 1 5 (d) ©J: 
SfcEIWll 4t»i8U > ;«8BK.fc3*l*iS!©MO 
SFETSr^fig1--5« 
[0 0 3 9] 


/4 

©BftfcSriSI-sciias-etfco #»«©¥ 

5*flsSS1B©1*«fi. «*±ff^«*>*a©MO S F E T 

tt©ft"J® ^> tittSMO S F E T 9t<^4 t*©jX 
[0 0 4 0] «*±ff*»IWi3»©MO S F ETt« 

is^-e**. r©fc#, x«©MAi^^$ii'2tettJl 

' . h«s©itT»-u*»^$tt/£i/'>©-e, ttic® 
£*©<B*K:*#fc3b*]9**>3.;' 

[0041] K*ji©<as^bfcio-ct>, #»«©* 

FETUI1. ttfUifc^0Mfc-*-Sfcft©vy'1M KJR 
20 f4 x lt»Ji#tai<.*S©K:#o-C*<4o-C#-C*J0» 

re^fcttTtf s £>*<ftoT<^3. — #3893©¥3*# 

*sjp< *o-c ^-5 ©t% ->>j '■y-'f Ym\,&&mtK^m 

[0 04 2] $ tjld, *|gBjT*(i, ^5t?©W^-htf^F^ 
ftliCMOSFETilftO, ^-hm@ffi©iti!cS 
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